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(54) Power transmitting apparatus for a working vehicle 



(57) A power transmitting apparatus comprises a 
housing (3) having an opening at its end surface in the 
longitudinal direction thereof to be closed by a cover 
member (33), which supports an end of a brake support 
shaft (60) rotatably supporting a brake shoe (61). A hy- 
draulic cylinder (63) for operation the brake shoe (61) is 
detachably attached to a side wall of the housing (3). A 
piston (64) of the hydraulic cylinder (63) contacts with a 
free end of the brake shoe (61 ). The cover member (33) 



also supports ends of a clutch shaft (26) and a PTO shaft 
(29), while a clutch housing (38) of a PTO clutch (27) is 
provided on the clutch shaft (26) so as to be braked by 
the brake shoe (61) in the state of the PTO clutch dis- 
engaged, thereby constituting a subassembly. By at- 
taching the cover member (33) to the end surface of the 
housing (3) so as to close the opening, all the brake sup- 
port shaft (60), the clutch shaft (26) and the PTO shaft 
(29) supported by the cover member (33) are installed 
in the housing (3). 



Fig.1 
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Description 

Background of the Invention 
Field of the invention 

[0001 ] The present invention relates to a construction 
of a power transmitting apparatus adapted to a working 
vehicle, particular, of a power transmitting apparatus 
comprising a housing, an opening provided at end sur- 
faces in the longitudinal direction of the housing, a cover 
member closing the opening, the cover member sup- 
porting an end of a clutch shaft provided thereon with a 
clutch housing and an end of a PTO shaft extending out- 
ward from the housing, a hydraulic PTO clutch installed 
in the clutch housing in order to switch on or off power 
to the PTO shaft, and a brake provided with a brake shoe 
for braking the clutch housing in the state of the PTO 
clutch disengaged. 

Related Art 

[0002] Such power transmitting apparatuses for a 
working vehicle are disclosed in the Japanese Utility 
Model Sho. 63-23222 and the Japanese Patent Laid 
Open Gazette Hei. 1 0-21 7785. The brake which choos- 
es the above-mentioned clutch housing as a braked 
member may be regarded as a brake of the simplest 
structure among brakes for breaking the PTO shaft 
through the clutch shaft. 

[0003] The brake described in the Japanese Utility 
Model Sho. 63-23222 is constructed so that a support 
shaft rotatably supporting a brake shoe is supported by 
a protruded portion of an inner surface of one side wall 
of the housing, a hydraulic cylinder for operating the 
brake is detachably attached into the one side wall, and 
a piston of the hydraulic cylinder is connected to a free 
end of the brake shoe through a link. 
[0004] Therefore, the brake must be previously in- 
stalled into the housing and the link must be provided to 
connect the piston and the free end of the brake shoe 
in order to install the clutch shaft and the PTO shaft into 
the housing at the same time of attachment of a cover 
member to an end of the housing for closing the opening 
at the end of the housing on the precondition that the 
PTO clutch is installed in the clutch housing fixed on the 
clutch shaft and ends of the clutch shaft and the PTO 
shaft are supported by the cover member. Consequent- 
ly, it is a weak point that there are many processes for 
assembling. 

[0005] Furthermore, the brake described in the Japa- 
nese Patent Laid Open Gazette Hei. 10-217785 is con- 
structed so that a support shaft rotatably supporting a 
brake shoe is supported by a plate member, which is 
disposed within an opening on an upper surface of the 
housing so as to be attached to the housing, a hydraulic 
cylinder for operating the brake is installed in the plate 
member, and a piston of the hydraulic cylinder is con- 



tacted with a free end of the brake shoe. 
[0006] Therefore, the plate member must be further 
attached to the housing so as to installing and for the 
brake to be installed after such a similar installation of 

5 the clutch shaft and the PTO shaft into the housing at 
the same time of attachment of a cover member to an 
end of the housing for closing the opening at the end of 
the housing on the precondition that the PTO clutch is 
installed in the clutch housing fixed on the clutch shaft 

10 and ends of the clutch shaft and the PTO shaft are sup- 
ported by the cover member as mentioned above. Con- 
sequently, many processes of assembling and a redun- 
dant part called the plate member are required 

'5 Summary of the Invention 

[0007] An object of the present invention is to provide 
a power transmitting apparatus comprising a housing, 
an opening provided at end surfaces in the longitudinal 

20 direction of the housing, a cover member closing the 
opening, the cover member supporting an end of a 
clutch shaft which is installed in a clutch housing and an 
end of a PTO shaft which extends out of the housing, a 
hydraulically controlled PTO clutch installed intheclutch 

25 housing in order to switch on or off power to the PTO 
shaft, and a brake provided with a brake shoe for braking 
the clutch housing in the state of the PTO clutch disen- 
gaged, wherein the power transmitting apparatus is sim- 
plified in its assembling and requires no redundant part. 

30 [0008] To achieve the object, in the powertransmitting 
apparatus according to the present invention, the brake 
shoe is supported by a brake support shaft whose end 
is supported by the cover member, and a piston of a hy- 
draulic cylinder for operating the brake contacts with a 

35 free end of the brake shoe. Therefore, the brake shoe 
and the hydraulic cylinder are perfectly separated from 
each other. Before installing the brake and the PTO 
clutch into the apparatus, the brake support shaft previ- 
ously supporting the brake shoe, the clutch shaft on 

40 which the clutch housing is provided and incorporates 
the PTO clutch previously, and the PTO shaft are sup- 
ported by the cover member so as to constitute a sub 
assembly. The required thing for installing the brake and 
the PTO clutch into the housing is only to installing the 

45 sub assembly at the same time of attachment of the cov- 
er memberto the end of the housing, thereby simplifying 
the assembling of the power transmitting apparatus. 
The hydraulic cylinder may be attached into one side 
wall of the housing before or after the installation of the 

so subassembly. No additional exclusive part is required. 

Brief Description of the Drawings 
[0009] 

55 

Fig. 1 is a systematic sectional side view of a power 
transmitting apparatus equipped on a tractor ac- 
cording to one embodiment of the present inven- 
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tion. 

Fig. 2 is a sectional side view of a rear portion of the 
apparatus. 

Fig. 3 is a sectional front view of the same. 

Fig. 4 is a sectional plan view of the same. 

Fig. 5 is a sectional side view of a portion of the 

same taken in a section, which is different from the 

section shown in Fig. 2. 

Fig. 6 is a sectional rear view of the same. 

Fig. 7 is an expanded sectional view taken along a 

line VI-VI of Fig. 4. 

Fig. 8 is a diagram of a hydraulic circuit for the ap- 
paratus. 

Fig. 9 is a diagram of a hydraulic circuit which fol- 
lows the hydraulic circuit shown in Fig. 8. 
Fig. 1 0 is an expanded sectional front view of a por- 
tion in accordance with other embodiment of the 
present invention. 

Illustrative Embodiment of the Invention 

[001 0] Referring to Fig. 1 , a body of a power transmit- 
ting apparatus for a tractor consists of a front housing 
1 , a transmission casing 2, and a rear housing 3, which 
are formed successively in a longitudinal direction. In a 
foremost portion of the front housing 1 is installed an 
engine flywheel 4, to which a driving shaft 6 is connected 
by a buffer coupling 5. And the driving shaft 6 is provided 
within a front half portion of the front housing 1 . 
[001 1 ] Within the front half portion of the front housing 
1 is provided a reversing arrangement 8, which is dis- 
posed between the driving shaft 6 and a transmission 
shaft 7 installed underthe driving shaft 6. Within the rear 
half portion of the front housing 1 is provided a high/low 
speed-changing arrangement 1 1 , which is disposed be- 
tween a driving shaft 9 connected with the transmission 
shaft 7 and a hollow driven shaft 10 disposed coaxially 
with the driving shaft 6. 

[0012] Furthermore, within the front half portion of the 
transmission casing 2 is provided a main speed-chang- 
ing arrangement 14, which is disposed between a driv- 
ing shaft 12 connected with the driven shaft 10 and a 
driven shaft 13 disposed coaxially with the driving shaft 
9. Within the rear half portion of the transmission casing 
2'is provided an auxiliary speed-changing arrangement 
17, which is disposed between the driven shaft 13 and 
a propeller shaft 16 disposed coaxially with the driven 
shaft 13, and contains a hollow counter shaft 15 dis- 
posed coaxially with the driving shaft 12. 
[001 3] A rear end of the propeller shaft 1 6 is extended 
within the rear housing 3, and equipped thereon with a 
bevel pinion 1 9, which is engaged with a large diameter 
input gear 1 8 of a differential gear (not shown) disposed 
between axles of left and right rear-wheels. Left and 
right front-wheels are actuated, if necessary, in addition 
to the left and right rear wheels. For actuating the front- 
wheels, a front-wheel driving PTO casing 20 is installed 
in a lowerportion of thetransmission casing 2. Thefront- 



wheel driving PTO casing 20 is equipped therein with a 
front-wheel driving shaft 22 which is actuated by the pro- 
peller shaft 1 6 through a front-wheel driving clutch 21 . 
[0014] Through a coupling 23, the driving shaft 6 is 

s connected with a transmission shaft 24 penetrating the 
driven shaft 10, the driving shaft 12, and the counter 
shaft 15. In the rear housing 3, a transmission shaft 25 
is connected with thetransmission shaft 24, and a PTO 
clutch 27 is disposed between the transmission shaft 25 

10 and a clutch shaft 26 disposed in the rear of the trans- 
mission shaft 25. A PTO speed-changing arrangement 
29 is provided between the clutch shaft 26 and a PTO 
shaft 28 extended from the inside of the rear housing 3 
to the rearward of the housing. A ground PTO system 

'5 for actuating the PTO shaft 28 at the speed in proportion 
to a traveling speed is also provided. The ground PTO 
system is constructed in such a way that a transmission 
shaft 30 actuated by the propeller shaft 1 6 is extended 
to the front end portion of the PTO shaft 28 within the 

20 rear housing 3. 

[001 5] On the upper surface of the rear housing 3 is 
provided a hydraulic lifting device 31 , which is equipped 
with left and right lift arms 31a for moving up and down 
a working machine (not shown) actuated by the PTO 

25 shaft 28. 

[0016] In the middle of the rear housing 3 is provided 
support wall portions 32 which are integrated with the 
rear housing 3, and in the rear end of the rear housing 
3 is provided openings which are closed with a cover 

30 member 33. As clearly shown in Fig. 2, a rear end por- 
tion of thetransmission shaft 25 is supported by the sup- 
port wall portion 32. Moreover, the both ends of the 
clutch shaft 26 are supported by the cover member 33 
and in a bearing hole in the end of the transmission shaft 

35 25, respectively. 

[0017] Both end portions of the PTO shaft 28 are 
formed into respective splined portions 28a and 28b, 
whose splines differ in a pitch mutually. One of the 
splined portions 28a and 28b is selected to be protruded 

40 backward from the cover member 33 for con nection with 
a universal joint of a working machine (not shown). The 
other splined portion 28a or 28b of the PTO shaft 28 is 
inserted forward into a hollow rear portion of a transmis- 
sion shaft 34. In the transmission shaft 34, a middle 

45 splined portion 28c formed on the PTO shaft 28 between 
the splined portions 28a and 28b is fitted to the trans- 
mission shaft 34, thereby making the PTO shaft 28 ro- 
tatable integrally with the transmission shaft 34. Both 
ends of the transmission shaft 34 are supported by the 

50 support wall portion 32 and the cover member 33, re- 
spectively. A ring gear 35 is fixed around the transmis- 
sion shaft 34 within the cover member 33. A rotation- 
pickup sensor 36 is supported by the cover member 33 
so as to confront the ring gear 35. The rotation-pickup 

55 sensor 36 detects the number of rotations of the trans- 
mission shaft 34, i.e., the PTO shaft 28. 
[0018] As shown in Fig. 2, a rotary member37 is fixed 
on a rear end portion of the transmission shaft 25, and 
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a clutch housing 38 on a front end portion of the clutch 
shaft 26. Several sheets of friction element are support- 
ed not relatively rotatably but slidably by the rotary mem- 
ber 37 and the clutch housing 38, respectively, thereby 
constituting the PTO clutch 27. Within the clutch housing s 
38, a piston 39 is provided so as to be moved biasedly 
in the retreat direction by a return spring 40. The PTO 
clutch 27 is constructed as a hydraulic clutch of a multi 
friction plate type so that the clutch engagement is at- 
tained by hydraulic pressure advancing the piston 39 
against the spring 40 so as to pressurize friction ele- 
ments each other. Within the clutch shaft 26, an operat- 
ing oil passage 41 opens behind the piston 39, and a 
base end of the operating oil passage 41 is formed so 
as to open into the rear surface of the clutch shaft 26. 
Moreover, within the clutch shaft 26, a lubricating oil pas- 
sage 42 for feeding lubricating oil to the friction element 
portion of the PTO clutch 27 is formed so that an end of 
the lubricating oil passage 42 is closed by the piston 39 
in the shown state of clutch disengagement, and opened 
by an oil hole 39a of the piston 39 in the state of clutch 
engagement at the time of the piston 39 advancing. The 
lubricating oil passage 42 is provided so that lubricating 
oil is fed also to the portion supporting the front end por- 
tion of the clutch shaft 26. Moreover, a base end of the 
lubricating oil passage 42 opens into an annular oil room 
43 formed between the clutch shaft 26 and the cover 
member 33. The annular oil room 43 is connected to a 
lubricating oil port 44 provided in the cover member 33. 
[0019] As shown in Fig. 2, three gears 46, 47 and 48 
fixedly provided on the clutch shaft 26 engage with three 
gears 49, 50 and 51 freely rotatably provided on the 
transmission shaft 34, respectively, thereby constituting 
the PTO speed-changing arrangement 29. On the trans- 
mission shaft 34 is attached a spline tube 52, on which 
a sifter sleeve 53 is provided so as not to rotate relative- 
ly. The shifter sleeve 53 has an inner peripheral surface 
splined so as to engage with either a gear tooth portion 
49a formed on a boss of the gear 49 or a gear tooth 
portion 51 a formed on a boss of the gear 51 . Also, the 
shiftersleeve53 has an outer peripheral surface toothed 
so as to engage with a gear toothed portion 50a formed 
on an inner peripheral surface of the gear 50. Due to the 
above construction, the sifter sleeve 53 is selectively slid 
from the shown neutral position by a shift fork 54 engag- 
ing with the sifter sleeve 53, so that the transmission 
shaft 34 can selectively obtain a transmission gear ratio. 
That is, afirst-speed is obtained by connecting the gear 
49 with the transmission shaft 34 through the teeth 49a, 
a second-speed is obtained by connecting the gear 50 
with the transmission shaft 34 through the teeth 50a, 
and a third-speed is obtained by connecting the gear 51 
with the transmission shaft 34 through the teeth 51a. 
[0020] While a gear 55 is fitted loosely on the rear end 
portion of the transmission shaft 30, a gear 56 is fixed 
on the front end portion of the transmission shaft 34, and 
these gears 55 and 56 engage mutually. The clutch 
member 57 is provided on the transmission shaft 30 not 



rotatably but slidably, and a geartooth portion 57a there- 
of is selectively engaged with a gear tooth portion 55a 
on an inner peripheral surface of the gear 55, thereby 
connecting the transmission shaft 30 of the ground PTO 
system with the transmission shaft 34. 
[0021] As shown in Figs. 3 and 4, a brake 59 which 
brakes the clutch housing 38 in the state of the PTO 
clutch 27 disengaged is provided in order to stop the 
inertia! rotation of the follower member of the PTO clutch 
27 and prevent the friction elements on the follower 
member from rotating together with those on the driving 
member. A brake support shaft 60 is disposed in parallel 
to the clutch shaft 26. Both ends of the brake support 
shaft 60 are supported by the support wall portion 32 
and the cover member 33, respectively. The brake sup- 
port shaft 60 supports a brake shoe 61 rotatably so as 
to make the brake shoe 61 abut or separate against and 
from the outer peripheral surface of the clutch housing 
38. A torque spring 62 is wound around the brake sup- 
port shaft 60. One end of the torque spring 62 is en- 
gaged with the brake shoe 61 , and the other end thereof 
with an upper surface of the support wall portion 32. The 
torque spring 62 biases the clutch housing 38 in such a 
direction that the brake shoe 61 rotates to separate from 
the clutch housing 38. 

[0022] A hydraulic cylinder 63 having a closed outer 
end is oil-tightly inserted into a hole formed in one side 
wall of the rear housing 3, and fixed to the one side wall 
thereof by bolts 63A. A tip of a piston 64 fitted into the 
hydraulic cylinder 63 abuts against a free edge of the 
brake shoe 61 . A spring 65 provided within the hydraulic 
cylinder 63 biases the piston 64 to move rearward. In 
the hydraulic cylinder 63 is provided an oil chamber 66, 
in which hydraulic pressure is generated to move the 
piston 64 forward so as to press the brake shoe 61 
against the clutch housing 38, thereby applying the 
brake 59. An oil passage 67 opening into the oil room 
66 is formed in the above-mentioned one side wall of 
the rear housing 3 so that hydraulic pressure may be 
generated in the oil room 66 through the oil passage 67 
in the state of the PTO clutch 27 disengaged. 
[0023] As shown in Figs. 3-5, two fork shafts 68 and 
69 are disposed in parallel to the PTO shaft 28 and the 
transmission shaft 34. Both ends of each fork shaft 68 
or 69 is slidably supported by the support wall portion 
32 and the cover member 33, respectively. To the fork 
shaft 68 is fixed a shift fork 54 in the PTO speed-chang- 
ing arrangement 29, and to the fork shaft 69 is fixed a 
shift fork 70, which is engaged with the clutch member 
57 on the transmission shaft 30 in the ground PTO sys- 
tem. The shift forks 54 and 70 engage with respective 
arms 73 and 74, which are provided on respective inner 
ends of rotation operating shafts 71 and 72 penetrating 
the side wall of the rear housing 3. Outer ends of the 
rotation operating shafts 71 and 72 are connected with 
respective control levers (not shown). The rotation op- 
erating shaft 71 is rotated so as to slide the shift fork 54 
together with the fork shaft 68, thereby obtaining nec- 
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essary displacement of the shifter sleeve 53. The rota- 
tion operating shaft 72 is rotated so as to slide the shift 
fork 70 together with thefork shaft 69, thereby obtaining 
necessary displacement of the clutch member 57. 
[0024] As shown in Figs. 5 and 6, to the fork shaft 68 
is attached a shift lock system 75 which prevents the 
fork shaft 68 from sliding in the state of the PTO clutch 
27 engaged. While four slots 76N, 76I, 7611, and 76111 
are formed on the fork shaft 68, a ball 77 is provided 
within the cover member 33 so as to be selectively fitted 
into one of the four slots 76N, 761, 7611, or 76111, and is 
biased by a spring 79 on a rod 78, thereby constituting 
the shift lock system 75. The base end of the spring 79 
is supported by a piston 80 which is provided within a 
hole of the cover member 33. The hole, while an open 
end thereof being closed by a lid 81 , serves as an oil 
chamber 82. Into the oil chamber 82 opens an oil pas- 
sage 83, through which hydraulic pressure acts into the 
oil chamber 82 in the state of the PTO clutch 27 en- 
gaged. The hydraulic pressure pushes the piston 80 to 
a position where the rod 78 comes to be unable to move 
between the piston 80 and the ball 77, so that the ball 
77 is fitted into one of slots 76N, 76I, 76II and 76III so 
as to stop the slide of the fork shaft 68, thereby holding 
thefork shaft 68 in one of a neutral position, a first-speed 
position, a second-speed position and a third-speed po- 
sition so as to lock the PTO speed-changing arrange- 
ment 29. In the state of the PTO clutch 27 disengaged 
where hydraulic pressure doesn't act in the oil chamber 
82, the ball 77 and the spring 79 holds the fork shaft 68 
in position while allowing the fork shaft 68 to be free, 
thereby constituting a detent system. 
[0025] Between the fork shafts 68 and 69 is disposed 
a double-engagement prevention system, which pre- 
vents the sifter sleeve 53 of the PTO speed-changing 
arrangement 29 and the clutch member 57 of the grand 
PTO system from simultaneously moving to their actu- 
ating positions. That is, as shown in Figs. 5 and 6, in the 
fork shafts 68 and 69 are respectively provided slots 84 
and 85, which confront mutually when the fork shafts 68 
and 69 are in their neutral positions. A ball 86 between 
the slots 84 and 85 is disposed within the cover member 
33 between the fork shafts 68 and 69. If one of the fork 
shafts 68 and 69 is operated so as to slide from the neu- 
tral position, and the outside surface thereof pushes the 
ball 86 into the slot of the other of the fork shafts 68 and 
69, the ball 86 is fitted into the slot 84 or 85 to prevent 
the corresponding fork shaft 68 or 69 from moving. 
[0026] Another detent system is provided to hold the 
fork shaft 69 while allowing the fork shaft 69 to be free. 
This detent system, as shown in Figs. 5 and 6, is pro- 
vided with a ball 89 which is biased by a spring 87 and 
faces into slots 88N and 88C. 
[0027] As shown in Figs. 4 and 6, a spool is inserted 
into a hole formed in the cover member 33 from the up- 
per surface of the cover member 33 so as to constitute 
an electromagnetic directional control valve 90. An input 
port 91 of the electromagnetic directional control valve 



90 opens at one side surface of the cover member 33. 
As shown in Figs. 2, 4 and 5, on the rear of the cover 
member 33 is sideways installed a modulated type relief 
valve 92, which increases the actuating hydraulic pres- 

5 sure to the PTO clutch 27 gradually from the time of 
switching the electromagnetic directional control valve 
90 from the neutral position to the actuating position. A 
plate member 93 is interposed between the cover mem- 
ber 33 and the modulated type relief valve 92. 

10 [0028] As shown in Figs.4-6, an upper clutch port 94 
and a lower brake port 95 serve as output ports of the 
electromagnetic directional control valve 90. The clutch 
port 94 is connected to an opening at an end of the clutch 
shaft 26 through an oil passage 96 in the cover member 

<s 33, an oil hole 97 in the plate member 93, an oil passage 
98 formed between the plate member 93 and the relief 
valve 92, and an oil hole 99 in the plate member 93, so 
that the clutch port 94 is open for free passage to the 
operating oil passage 41 . The oil passage 98 formed 

20 between the plate member 93 and the relief valve 92 is 
also open for free passage through an oil hole 100 in 
the plate member 93 to the oil passage 83 connected to 
the oil chamber 82 behind the piston 80 of the shift lock 
system 75. The brake port 95 is open for free passage 

25 through an oil passage 101 in the cover member 33 and 
the oil passage 67 in the rear housing 3 to the oil cham- 
ber 66 of the cylinder 63 for operating the brake 59. A 
tank port 1 02 of the electromagnetic directional control 
valve 90 is formed in the cover member 33, and opens 

30 into the rear housing 3. When the directional control 
valve 90 is in the shown neutral position, the brake port 
95 is open for free passage to the input port 9 1 , and the 
clutch port 94 to the tank port 102. A solenoid 90a is 
excited and located at its upper working position where 

35 the clutch port 94 is open for free passage to the input 
port 91 , and the brake port 95 to the tank port 102. 
[0029] Fig. 7 is an expanded sectional view of the 
modulated type relief valve 92, which is constituted by 
a valve element 103 and a control piston 104 as usual, 

40 and between the valve element 1 03 and the control pis- 
ton 1 04 are provided two springs 1 09 for hydraulic pres- 
sure setting. As shown in Fig. 4, a hydraulic pressure 
input port 106 of the relief valve 92 is provided in the 
end of the oil passage 98 formed between the plate 

45 member 93 and the relief valve 92. The valve element 
103 has an oil hole 108, through which an oil chamber 
107 behind the valve element 103 is open for free pas- 
sage to the hydraulic pressure input port 1 06. The valve 
element 1 03 relieves oil from the input port 1 06 to a relief 

so port 109 by hydraulic pressure generated in the oil 
chamber 107. As shown Figs. 4 and 6, the relief port 
109 is open for free passage to the inside of the rear 
housing 3 through an oil hole 110 of the plate member 
93 and an oil passage 1 1 1 of the cover member 33. The 

55 oil passage 98 is open for free passage through an ori- 
fice 113 to an oil chamber in the opposite side of the 
hydraulic pressure input port 1 06 and behind the control 
piston 104. From the time of switching to the actuating 
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position of the directional control valve 90, by actuation 
of the hydraulic pressure through the orifice 113, the 
control piston 104 moves forward gradually to the posi- 
tion where the control piston 1 04 is checked by a step 
114, and gradually increases the elastic stress of the 
spring 105 for hydraulic pressure setting, thereby in- 
creasing the actuating hydraulic pressure of the modu- 
lated type relief valve 92 gradually. A drain port 1 1 5 for 
draining oil from the installation space of the spring 1 05 
is also provided in the relief valve 92, and is open for 
free passage into the rear housing 3 through an oil pas- 
sage 1 1 6 within the cover member 33 as shown in Fig. 6. 
[0030] General description will be given of other por- 
tions of the shown tractor. As shown Fig. 1 , a partition 
wall 1 a is provided in front of the reversing arrangement 
8 within the front housing 1 , and a gear type hydraulic 
pump 120 actuated by the driving shaft 6 is installed in 
the front surface side of the partition wall 1 a. A forward- 
movement gear train 121 and a rearward-movement 
gear train 122 are provided between the driving shaft 6 
and the transmission shaft 7, and on the driving shaft 6 
are provided hydraulic clutches 123F and 123R for for- 
ward and rearward movement, which connect respec- 
tive gears fitted loosely on the driving shaft 6 with the 
driving shaft 6 in above-mentioned gear trains selective- 
ly, thereby constituting a hydraulic clutch device serving 
as the reversing arrangement 8. 
[0031] A high-speed gear train 124 and a low-speed 
gear train 125 are provided between the driving shaft 9 
and the driven shaft 10, and on the driving shaft 9 are 
provided hydraulic clutches 126H and 126L for high and 
low speed, which connect respective gears fitted loosely 
on the driving shaft 9 with the driving shaft 9 in above- 
mentioned gear trains selectively, thereby constituting 
a hydraulic clutch device serving as the high/low speed 
changing arrangement 11. Especially, the hydraulic 
clutch 126L for low-speed is constructed as a spring 
load type clutch which is engaged by force of a spring 
and disengaged by hydraulic pressure. Gears are 
changed by feeding operating oil to both hydraulic 
clutches 126H and 126L simultaneously through a sin- 
gle oil passage within the driving shaft 9. 
[0032] Four sets of speed change gear trains are pro- 
vided between the driving shaft 12 and the driven shaft 
13, and the gears fitted loosely on the driven shaft 13 
are selectively connected with the driven shaft 1 3 by two 
sets of double synchronous clutches 127 and 128 in the 
above-mentioned speed change gear trains, thereby 
enabling the main speed-changing arrangement 14 to 
establish four speed stages. 

[0033] The counter shaft 15 in the auxiliary speed- 
changing arrangement 17 is connected with the driven 
shaft 13 of the main speed-changing arrangement 14 
by a speed reducing gear train 129, and out of the coun- 
ter shaft 1 5 is provided a speed change gear 1 31 , which 
is actuated through a gear reduction system 1 30 by one 
speed change gear on the countershaft 15. The auxil- 
iary speed-changing arrangement 17 is constructed so 



as to change four gears by sliding a shift gear 132 and 
a double clutch 133 provided on the propeller shaft 16 
selectively. 

[0034] A hydraulic circuit is shown in Fig. 8 and 9. The 
s hydraulic pump 120 and two other hydraulic pumps 136 
and 137 actuated by an engine 135 are provided as 
shown in Fig. 8. The hydraulic pump 1 20 of those is used 
in order to supply hydraulic pressure to the hydraulic 
clutches 123F and 123R of the reversing arrangement 
10 8. A hydraulic pump 1 36 supplies hydraulic pressure to 
a directional control valve 140 in a power steering sys- 
tem 139 for turning the right and left front wheels 138 
rightward and leftward, and feeds the surplus oil to the 
PTO clutch 27 shown in Fig. 9 etc. through a circuit 141 . 
is A hydraulic pump 1 37 supplies hydraulic pressu re to the 
drive circuit 142 of an external actuator attached to the 
tractor. 

[0035] As shown in Fig. 8, a delivery circuit 143 of the 
hydraulic pump 120 is connected with the hydraulic 

20 clutches 123F and 123R for forward and rearward 
movement through an oil-passage cutoff valve 144, a 
pressure reducing valve 145, and a directional control 
valve 1 46. A circuit structure containing these valves for 
the reversing arrangement 8 is already disclosed in the 

25 Japanese Patent Laid Open Gazette Hei. 11-294580 
etc. The directional control valve 146 is provided with a 
neutral position N, a forward-movement actuating posi- 
tion F where the hydraulic clutch 123Fforforward move- 
ment is operated, and a rearward-movement actuating 

30 position 123R where the hydraulic clutch 123R for rear- 
ward movement is operated. 
[0036] As shown in Fig. 9, the circuit 141 from the 
power steering system 139 is used in order to supply 
hydraulic pressure respectively to a hydraulic cylinder 

35 148 for operating the front-wheel driving clutch 21 
shown in Fig. 1 , a hydraulic cylinder 151 for operating a 
differential-gear lock clutch 150 attached to a differential 
gear 1 49 for right and left rear wheels, hydraulic clutches 
126H and 126L of the high/low speed changing arrange- 

40 ment 11 shown in Fig. 1, the PTO clutch 27, and the 
cylinder 63 for brakes. The hydraulic pressure of the cir- 
cuit 1 41 is set by a relief valve 1 52, and in the secondary 
thereof is provided a relief valve 153 for setting a lubri- 
cous hydraulic pressure. 

[0037] As shown in Fig. 9, the front-wheel driving 
clutch 21 is constructed so as to be engaged by force 
of a spring and disengaged by actuation of the hydraulic 
cylinder 1 48, and a directional control valve 1 54 thereof 
is provided with a disengaged clutch position I and an 
engaged clutch position II. The differential-gear lock 
clutch 1 50 is constructed so as to be always disengaged 
by force of a spring and engaged by actuation of the 
hydraulic cylinder 151, and a directional control valve 
155 thereof is provided with a disengaged clutch posi- 
tion I and a engaged clutch position II. 
[0038] The high/low speed-changing arrangement 1 1 
is operated in the following way: By applying the hydrau- 
lic pressure onto both hydraulic clutches 126H and 126L 
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simultaneously, the hydraulic clutch 126H for high 
speed is engaged, and the hydraulic clutch 1 26L for low 
speed is disengaged. By releasing the hydraulic pres- 
sure from both the hydraulic clutches 126H and 126L, 
the hydraulic clutch 1 26H for high speed is disengaged, 5 
and the hydraulic clutch 1 26L for low speed is engaged. 
As shown in Fig. 9, a directional control valve 156 of the 
high/low speed-changing arrangement 11 is provided 
with a high-speed position H where the hydraulic clutch 
1 26H for h igh speed is engaged and a low-speed posi- 10 
tion L where the hydraulic clutch 1 26L for low speed is 
engaged. A lubricating oil supply circuit 157 is drawn 
from the line between both the relief valves 1 52 and 1 53, 
and connected with the hydraulic clutches 126H and 
126L through respective flow-control valves 158H and 15 
1 58L, one of which selectively feeds more lubricating oil 
than lubricating oil fed only to the engaged correspond- 
ing hydraulic clutch 126H or 126L. 
[0039] A hydraulic pressure feed structure to the PTO 
clutch 27 is constructed as explained above. The elec- 20 
tromagnetic directional control valve 90 is provided with 
a neutral position I and an actuating position II. At the 
neutral position I, a clutch circuit 160 led to the PTO 
clutch 27 is connected with the interior of the rear hous- 
ing 3 serving as an oil reservoir so as to disengage the 25 
PTO clutch 27, and a brake circuit 1 61 led to the cylinder 
63 for the brake is connected with the circuit 141 so as 
to apply the brake 59. At the working position II, the 
clutch circuit 1 60 is connected with the circuit 1 41 so as 
to engage the PTO clutch 27, and the brake circuit 1 61 30 
is connected with the interior of the rear housing 3 so as 
to release the brake 59. The modulated type relief valve 
92 is connected to the clutch circuit 160. 
[0040] A shift lock circuit 1 63 is also connected with 
the clutch circuit 1 60, and led to the oil chamber 82 for 35 
operating the shift lock system 75. The lubricating oil 
supply circuit 157 is also connected with the lubricating 
oil port 44 so as to feed lubricating oil to the PTO clutch 
27. As described above about Fig. 2, in the lubricating 
oil feeding mechanism to the PTO clutch 27 is provided 40 
a flow-control valve 1 64, which opens the lubricating oil 
passage 42 within the clutch shaft 26 by the piston 39 
of the PTO clutch 27 only in the state of the PTO clutch 
27 engaged. 

[0041] Another embodiment concerning the brake 59 45 
is shown in Fig. 10. In the present embodiment, the hy- 
draulic cylinder 63 for rotating the brake shoe 61 is pro- 
vided with a disk spring 65A behind the piston 64 for 
biasing the brake shoe 61 so as to rotate in the braking 
direction of the brake 59. Hydraulic pressure in the oil so 
chamber 66 in opposite to the disk spring 65A moves 
the brake shoe 61 in the brake-releasing direction of the 
brake 59. No spring corresponding to the torque spring 
62 is provided. 

55 

Possibility of Industrial Application 



structure according to the present invention is useful to 
a working vehicle, and suitable for such a construction 
that the structure does not require redundant parts while 
simplifying assembly operations. 



Claims 

1. A power transmitting apparatus for a working vehi- 
cle, comprising: 

a housing (3); 

an opening provided at an end surface of the 
housing (3) in the longitudinal direction of the 
housing (3); 

a cover member (33) closing the opening; 
a clutch shaft (26), an end of the clutch shaft 
(26) being supported by the cover member 
(33); 

a PTO shaft (28) extended outward from the 
housing (3), an end of the PTO shaft (28) being 
supported by the cover member (33); 
a clutch housing (38) provided on the clutch 
shaft (26); 

a hydraulic PTO clutch (27) installed in the 
clutch housing (38) in order to switch on or off 
power to the PTO shaft (28); and 
a brake (59) provided with a brake shoe (61) for 
braking the clutch housing (38) in the state of 
the PTO clutch (27) disengaged, 

characterized in that the cover member (33) 
supports an end of a brake support shaft (60) rotat- 
ably supporting the brake shoe (59) disposed in the 
longitudinal direction of the housing (3), a hydraulic 
cylinder (63) for operating the brake (59) is detach- 
ably attached to a side wall of the housing (3), and 
a piston (64) of the hydraulic cylinder (63) contacts 
with a free end of the brake shoe (61 ). 



[0042] As mentioned above, the power transmitting 
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